The results predict that the filter realises both a higher power-handling capability and a better skirt property than existing high-temperature superconductor filters. The geometry of the novel split open-ring resonator is shown in Fig. 1 (a) . Unlike other existing split open-ring resonators, two resonator elements are adjusted to equal length in a way that realizes dispersion of edge-current density. Assuming a MgO substrate with ε r = 9.7, tanδ = 5.5 x 10 -6 and d = 0.5mm, and HTS-thin film materials with perfect conductivity, the dimensions of the resonator are chosen to be w S = 1.6mm and g = 0.1mm. A 50Ω microstrip line with a width of w L = 0.5mm is used as the input and output feed lines. As the split open-ring resonator is a coupling of two resonator elements, it has two resonant frequencies. The resonant frequencies vary depending on the coupling levels of the elements as follows:
the same coupling coefficient between a feed line and resonators. Finally, a three-pole reaction type filter has been designed. The frequency characteristics and current distributions of the filter are investigated by the method of moments. The results predict that the filter realises both a higher power-handling capability than transmission-type filters and a better skirt property than existing HTS dual-mode filters. As the split open-ring resonator is a coupling of two resonator elements, it has two resonant frequencies. The resonant frequencies vary depending on the coupling levels of the elements as follows:
Concept of reaction-type filter:
where k is the coupling coefficient between two resonator elements, f l and f h are lower resonant frequency (fundamental mode) and higher resonant frequency (higher mode), respectively. Then, each mode is adjusted to resonate at 2.000GHz. The resonator outer diameter is chosen to be D f = 11.07mm for fundamental mode, and D h = 13.25mm for higher mode, respectively.
Full-wave electromagnetic analysis software Agilent ADS Momentum, which uses the method of moments, is employed for current density estimation because of its ability to model the planer structure with considerable accuracy. As the fundamental signal is close to the stopband, a 1.0V peak-to-peak sinusoidal wave 
Three-pole reaction type filter:
The frequency characteristics and current distributions of the filter are analysed to determine the reason why reaction-type filters using the spilt open-ring resonators realise both a higher power-handling capability and a better skirt property than existing HTS filters. The fundamental mode of the resonator is used in this filter, its advantages being its current density dispersion effect and high Q-factor. The filters are designed to have a stopband centre frequency f 0 = 2.000GHz, 3dB bandwidth of 500kHz（FBW=0.025%）and a three-pole Chebyshev response with 0.1dB ripple [5] . The geometry and frequency characteristics of the filter are shown in Fig. 3 and Fig. 4 , respectively. Calculated results are f 0 = 2.000GHz, 3dB bandwidth of 400kHz with maximum attenuation -26.6dB, which are almost the same as the design values. The maximum induced current density is 1.35
x 10 6 A/cm 2 when excited with a 1.0MHz offset 1.0V peak-to-peak sinusoidal wave.
Using this filter as a transmission type filter and all signals are absorbed in the resonators, maximum current density is 9.25 x 10 6 A/cm 2 under the same signal without offset. The input power-handling capability provided by transmission-type filters is improved by 6.9 times if reaction-type filters are employed instead. Table. 1 Characteristics of resonators 
Conclusions

